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(57) ABSTRACT 

The present invention relates to a drive device having an 
actuating drive for driving a displaceable element, in par 
ticular a closing device of a motor vehicle door, by means of 
a gear Wheel that has a ring gear and a hub. The ring gear of 
the gear Wheel can be indirectly or directly driven by the 
actuating drive and the displaceable element can be 
impinged indirectly or directly by the hub of the gear Wheel. 
The aid of the invention is to provide a drive device that has 
particularly small space requirements, Which at the same 
time alloWs the kinetic energy of the actuating device to be 
reliably intercepted. To achieve this, the ring gear of the gear 
Wheel and the hub of the gear Wheel include a predominantly 
in?exible material and are interconnected by means of an 
elastic intermediate element. 
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DRIVE DEVICE 

[0001] The present application is a continuation of Inter 
national Application WO02/095171A1 ?led on 21 May, 
2002, Which designated the United States and further claims 
priority to German patent 101250932, ?led 23 May, 2001, 
the both of Which are herein incorporated by reference. 

BACKGROUND OF THE INVENTION 

[0002] The present invention relates to a drive device With 
an actuating drive for driving a movable element, in par 
ticular a locking device of a motor vehicle door, by means 
of a gear Wheel Which has a gear ring and a hub, it being 
possible for the gear ring to be driven directly or indirectly 
by the actuating drive and for the movable element to be 
acted on indirectly or directly by the hub of the gear Wheel. 

[0003] Locking devices of motor vehicle doors are usually 
driven mechanically or electrically. Electrically driven lock 
ing devices are used in particular When a particularly rapid 
opening and/or locking operation of the motor vehicle door 
is required. Aparticularly poWerful motor Which runs up to 
particularly high revolutions in a particularly short time is 
required for a particularly rapid opening and/or locking 
operation of a motor vehicle door. HoWever, as the opening 
and/or locking operation takes only a particularly short 
amount of time, the actuating drive Which drives the locking 
device is usually turned off again, that is to say run doWn, 
directly after it has been run up. Even if the actuating drive 
Which activates the locking device is immediately sWitched 
off, the kinetic energy of the motor can cause a considerable 
peak torque to be applied to some elements driven by the 
motor. This loading can damage components of the drive 
train and, in extreme cases, even destroy them. HoWever, as 
an electronically driven locking device of a motor vehicle in 
a motor vehicle door requires an extremely small amount of 
space, it is usually not possible to absorb the kinetic energy 
over a particularly long path When turning off the actuating 
drive Which drives the locking device. 

SUMMARY OF THE INVENTION 

[0004] The present invention is therefore based on an 
object of specifying a drive device of the above-mentioned 
type, Which necessitates a particularly small space require 
ment and in the case of Which the kinetic energy of the 
actuating drive can be reliably absorbed even if the actuating 
drive is suddenly sWitched off. 

[0005] This and other objects are achieved according to 
the invention in that the gear ring of the gear Wheel and the 
hub of the gear Wheel are composed of predominantly rigid 
material and are joined to one another by a predominantly 
elastic intermediate element. 

[0006] The invention proceeds from the consideration that 
the kinetic energy of an actuating drive can produce a 
considerable peak torque Which should be absorbed in order 
to reliably avoid mechanical damage to the drive device. The 
kinetic energy could be absorbed by alloWing the motion of 
the respectively moving components to die aWay. HoWever, 
space is required in the housing of the drive device to alloW 
the motion of the moving components to die aWay. This 
space cannot be provided, as the drive device is provided for 
installation in particularly narroW elements such as a motor 
vehicle door. It should therefore be possible to alloW the 
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motion of the moving components of the motor of the drive 
device to die aWay not over a kinetic path but using 
components Which are already present in the drive device. If 
the actuating drive and the movable element are noW 
decoupled, then the excess kinetic energy can be absorbed 
by means of the decoupling element. HoWever, it should be 
reliably ensured here that it is still possible to activate the 
movable element in a particularly reliable Way. Elastic 
material, Which is arranged Within the drive device betWeen 
the actuating drive and the movable element, is suitable as 
decoupling medium. HoWever, it should be possible here to 
dispense With an additional element Within the drive device. 
For this purpose, the gear ring of the gear Wheel and the hub 
of the gear Wheel are joined to one another by a predomi 
nantly elastic intermediate element. After the actuating drive 
has been turned off, the elastic intermediate element sWings 
back into its initial position and in this Way absorbs kinetic 
energy of the drive device still present in said drive device 
after the actuating drive has operated. 

[0007] The gear ring of the gear Wheel and the hub of the 
gear Wheel are advantageously joined to one another With a 
material-to-material bond by the elastic intermediate ele 
ment. In this con?guration, the elastic intermediate element 
is part of the gear Wheel. As a result, the drive device has a 
particularly small overall siZe. Furthermore, it is possible to 
dispense With additional fastening means, as the gear ring 
and the hub of the gear Wheel are joined by the elastic 
intermediate element, for example by means of the tWo 
component technique. All hard/soft combinations Which can 
be joined to one another With a material-to-material bond are 
suitable for this purpose. 

[0008] The predominantly rigid material of the gear ring 
of the gear Wheel and of the hub of the gear Wheel is 
advantageously predominantly rigid plastic, the elastic inter 
mediate element being composed of a predominantly elastic 
plastic. Plastics can be joined to one another With a material 
to-material bond in a particularly easy manner, for example 
chemically, as a result of Which the expenditure on manu 
facture of the drive device is particularly small. 

[0009] The hub of the gear Wheel advantageously engages 
in a gear ring of a control disk, the control disk in turn 
releasing or locking the movable element directly or indi 
rectly. Here, the gear Wheel represents the connecting ele 
ment betWeen the actuating drive and the control disk. 
Particular requirements made on the loading of the movable 
element can be alloWed for by means of the control disk. 

[0010] The hub of the gear Wheel advantageously has a 
stop Which releases or locks the movable element as a 
function of the position of the gear Wheel. The hub, Which 
is provided With a stop, can act, directly or indirectly, on a 
movable element, in particular a locking device of a motor 
vehicle door, as a result of Which a drive device, in particular 
for a locking device of a motor vehicle door, is realiZed 
particularly effectively With a particularly small number of 
elements. 

[0011] The actuating drive of the drive device is advan 
tageously an electric motor. It can be a commercially avail 
able electric motor, as a result of Which the ?nancial 
expenditure of the drive device is particularly small. 

[0012] The advantages achieved With the invention lie in 
particular in the fact that the drive device has a particularly 
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small overall height, Which recommends it in particular as 
the drive for a locking device of a motor vehicle door. At the 
same time, it is possible here to ensure particularly loW Wear 
of the drive device, as long as the elastic intermediate 
element is made from material Which Withstands loading for 
a prolonged time. 

BRIEF DESCRIPTION OF THE SEVERAL 
VIEWS OF THE DRAWINGS 

[0013] An exemplary embodiment of the invention is 
explained in greater detail using a draWing, in Which: 

[0014] FIG. 1 schematically shoWs a drive device for a 
locking device of a motor vehicle door from the side, 

[0015] FIG. 2 schematically shoWs a drive device for a 
locking device of a motor vehicle door from the front, and 

[0016] FIG. 3 schematically shoWs a bottom vieW of the 
drive device according to FIGS. 1 and 2. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0017] Mutually corresponding parts are provided With the 
same designations in all ?gures. 

[0018] The drive device 10 according to FIGS. 1 and 2 is 
provided for an electrically operated lock of a door of a 
motor vehicle. The door and the motor vehicle are not shoWn 
in greater detail in the draWing. 

[0019] The drive device 10 is arranged in a housing 11 and 
comprises an actuating drive 12, Which is a commercially 
available electric motor. The actuating drive 12 can be 
supplied With electricity externally (not shoWn in greater 
detail in the draWing). The actuating drive 12 has an 
actuating drive housing 14, from Which a shaft 16 protrudes. 
AWorm 18 is arranged on the shaft 16. The shaft 16 and the 
Worm 18 according to the draWing are of one-piece design, 
as an alternative they can also be of tWo-piece design, 
hoWever. The Worm 18 meshes a gear Wheel 20, Which has 
a gear ring 22 and a hub 24. 

[0020] The hub 24 of the gear Wheel 20 meshes in turn 
With a gear ring 26 of a control disk 28. This meshing 
connection takes place beloW the gear ring 20 and can 
therefore not be seen in FIGS. 1 and 2. The control disk 28 
has a stop 29, by means of Which it is possible to set a 
starting and a rest position of the drive device 10. Further 
more, the stop 29 serves for ?xing a position of maximum 
de?ection of the drive device 10 by means of a stop 30 ?xed 
to the housing. 

[0021] The gear ring 22 of the gear Wheel 20 and the hub 
24 of the gear Wheel 20 are composed of predominantly rigid 
material 31, Which is plastic in this exemplary embodiment. 
The gear ring 22 of the gear Wheel 20 and the hub 24 of the 
gear Wheel 20 are joined to one another by an elastic 
intermediate element 32. The elastic intermediate element 
32 is composed of a predominantly elastic plastic 33. The 
gear ring 22 of the gear Wheel 20 and the hub 24 of the gear 
Wheel 20 are joined to one another With a material-to 
material bond by What is knoWn as a tWo-component tech 
nique. 
[0022] A ?rst arm 36 of a tWo-armed lever 38 engages in 
a depression 35, arranged on the upper side 34 of the control 
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disk 28, by means of a lug, Which is arranged at the end 
region of the ?rst arm 36 of the lever 38 so as to extend 
approximately parallel to the rotational axis 41 of the control 
disk 28 (not shoWn in greater detail in the draWing). The 
depression 35 is con?gured as an approximately circular 
channel Which extends asymmetrically to the rotational axis 
41 of the control disk 28 at least one location. A lug (not 
shoWn in greater detail in the draWing) of a second arm 40 
of the tWo-armed lever 38 likeWise engages in the underside 
44 of the control disk 28. The tWo arms 36 and 40 of the 
tWo-armed lever 38 are prestressed against the control disk 
28 by means of a spiral spring 46. The spiral spring 46 is 
arranged on a projection 48 of the housing 11. The spiral 
spring 46 is of one-piece design, but it can alternatively also 
be of tWo-piece design. The tWo-armed lever 38 is connected 
via a shaft 50 to a ?rst movable element 52A and a second 
movable element 52B Which is con?gured as locking ele 
ments for a motor vehicle door. 

[0023] FIG. 3 shoWs the actuating drive 12, the gear 
Wheel 20 and the control disk 28 from beloW. It can be 
clearly seen that the hub 24 of the gear Wheel 20 and the gear 
ring 26 of the gear Wheel 20 are joined to one another by the 
elastic intermediate element 32. FIG. 3 also shoWs hoW the 
hub 24 of the gear Wheel 20 meshes the gear ring 26 of the 
control disk 28. It is also possible to see the stop 29 by 
means of Which it is possible to ?x a de?ned position of the 
drive device 10 using the stop 30 Which is ?xed to the 
housing. Furthermore, FIG. 3 contains a depression 54 
Which is provided for a lug of the arm 40 of the tWo-armed 
lever 38 and designed for a 360 degree rotational movement 
of the lug. Here, the depression 54 is delimited by three 
projections 56 at the edge 58 of the control disk 28 and by 
an elevation 60 extending asymmetrically to the rotational 
axis 41 of the control disk 28. Alternatively, it is also 
possible to provide more or less than three projections. 
Furthermore, it is also possible to con?gure the depression 
54 to be approximately in the shape of a channel. 

[0024] During the operation of the drive device 10, the 
actuating drive 12, con?gured as an electric motor, is 
supplied With electricity in a manner not shoWn in greater 
detail. The shaft 16 of the actuating drive 12 rotates When 
electricity is supplied. The rotational movement of the shaft 
16 is transmitted to the hub 24 of the gear Wheel 20 via the 
Worm 18 and the gear ring 22 of the gear Wheel 20. The 
rotational movement of the actuating drive 12 is transmitted 
in turn from the hub 24 to the control disk 28 via the gear 
ring 26 of the control disk 28. The rotational movement of 
the control disk 28 in turn moves the tWo arms 36 and 40 of 
the tWo-armed lever 38 as a function of the position of the 
respective arm 36 or 40 in the respective depression 35 and 
54, respectively. 

[0025] If the arm 36 is situated in the region of the 
depression 35 Which runs approximately symmetrically to 
the rotational axis 41 of the control disk 28, then neither the 
arm 36 nor the movable elements 52A and 52B move. If, 
hoWever, the arm 36 is situated in the region of the depres 
sion 35 Which runs asymmetrically to the rotational axis 41 
of the control disk 28, then the arm 36 of the tWo-armed 
lever 38 is initially de?ected in the direction of the rotational 
axis 41 and then aWay from the rotational axis 41. This 
de?ection of the arm 36 of the tWo-armed lever 38 causes, 
via the shaft 50, an up and doWn or to and fro movement of 
the movable elements 52A and 52B. In an analogous man 



US 2004/0099077 A1 

ner, the movable elements 52A and 52B are also moved by 
the second arm 40 of the tWo-armed lever 38. Here, the tWo 
arms 36 and 40 of the tWo-armed lever 38 can activate the 
movable elements 52A and 52B in arbitrary combinations, 
such as simultaneously, sequentially or individually. 

[0026] In order for it to be possible for the actuating drive 
12 to run up in a particularly short time and drive the 
movable elements 52A and 52B, the actuating drive 12 is is 
of particularly poWerful design. The actuating drive 12 can 
displace the movable elements 52A and 52B in such a Way 
that the stop 29 of the control disk 12 comes into contact 
With the stop 30. The situation can therefore arise in Which 
the stop 29 of the control disk 28 rests on the stop 30 ?xed 
to the housing and the actuating drive 12 continues to be 
supplied With electricity. The kinetic energy still present in 
the drive device 10 on account of the high poWer of the 
actuating drive 12, both When the stop 29 of the control disk 
28 reaches the stop 30 and When the actuating drive 12 is 
turned off, is absorbed by the elastic intermediate element 
32, Which Will be described in more detail in the folloWing 
text. 

[0027] When the actuating drive 12 is supplied With 
electricity, the rotational movement of the shaft 16 is trans 
mitted to the gear ring 22 of the gear Wheel 20 via the Worm 
18. The hub 24 of the gear Wheel 20 folloWs the rotational 
movement of the gear ring 20, as the elastic intermediate 
element 32 is of sufficiently rigid con?guration. The hub 24 
of the gear Wheel 20 meshes the gear ring 26 of the control 
disk 28. 

[0028] After the actuating drive 12 has been supplied With 
electricity and the stop 29 of the control disk 28 has reached 
the stop 30, the control disk 28 barely moves any more, as 
its stop 29 rests on the stop 30 ?xed to the housing. 
HoWever, the actuating drive 12 continues to run and still 
continues to drive the shaft 16, the Worm 18, arranged on the 
shaft 16 of the actuating drive 12, and the gear ring 22 of the 
gear Wheel 20 in the direction prede?ned by the actuating 
drive 12, on account of the fact that the actuating drive 12 
continues to run. After the stop 29 of the control disk 28 has 
reached the stop 30, this movement of the shaft 16 of the 
actuating drive 12, is transmitted to the gear ring 22 of the 
gear Wheel 20 via the shaft 16 and the Worm 18. On account 
of the elastic properties of the elastic intermediate element 
32, the elastic intermediate element 32 noW tWists Without 
rotating the hub 24 of the gear ring 20 With it. Therefore, a 
?rst virtual ?xed point on the gear ring 22 of the gear Wheel 
20 is displaced relative to a second virtual ?xed point on the 
hub 24 of the gear Wheel 20. The extent of the displacement 
is dependent here on the elasticity of the elastic intermediate 
element 32. Therefore, the second virtual ?xed point on the 
hub 24 of the gear Wheel 20 lags behind the ?rst virtual ?xed 
point on the gear ring 22 of the gear Wheel 20 in the direction 
of rotation. The actuating drive 12 is of such dimensions that 
the actuating drive 12 cannot effect a further rotational 
movement of the gear Wheel 20 given a maximum de?ection 
of the elastic intermediate element 32. Therefore, the tWist 
ing of the elastic intermediate element 32 reliably absorbs 
excess kinetic energy of the actuating drive 12. 

[0029] Alternatively, the actuating drive 12 can be turned 
off by a control device (not shoWn in greater detail) When the 
stop 29 of the control disk 28 reaches the stop 30. The shaft 
16 then comes to rest only after the actuating drive 12 has 
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been sWitched off. Once the shaft 16 is at a standstill, the 
elastic intermediate element 32 initially continues to sWing 
in the previous direction. The tWo virtual ?xed points on the 
gear ring 22 of the gear Wheel 20 and on the hub 24 of the 
gear Wheel 20 are arranged approximately opposite one 
another until the shaft 16 comes to a standstill. Once the 
shaft 16 is stationary, the ?rst virtual ?xed point arranged on 
the gear ring 22 of the gear Wheel 20 overtakes, as it Were, 
the second virtual ?xed point arranged on the hub 24 of the 
gear Wheel 20. The extent of the de?ection of the ?rst virtual 
?xed point compared With the second virtual ?xed point is 
dependent here on the elastic properties of the elastic 
intermediate element 32. 

[0030] After a point of maximum de?ection, de?ned by 
the elastic properties of the elastic intermediate element 32, 
has been reached, the elastic intermediate element 32 then 
sWings back in the opposite direction and once again 
changes its sWing direction as soon as it has reached a 
further point of maximu=de?ection. The elastic intermediate 
element 32 sWings to and fro here in a damped manner, as 
no further energy is supplied to the elastic intermediate 
element 32. The elastic intermediate element 32 sWings until 
it has reached its position of rest. The elastic intermediate 
element 32 therefore has the effect of alloWing the motion of 
the control Wheel 28 to die aWay sloWly When the actuating 
drive 12 is turned off. As a result, the rotational movement 
of the control disk 28 is sloWly braked in a damped manner. 
If the control disk 28 Were not braked, the dying-out of the 
motion of the control disk 28 could cause teeth of the control 
disk 28, of the hub 24 of the gear Wheel 20 and of the gear 
ring 22 of the gear Wheel 20 to be destroyed in an undamped 
manner on account of the kinetic energy of the actuating 
drive. 

[0031] The motion of the elastic intermediate element 32 
dies aWay in a comparable manner if the actuating drive 12 
is turned off Without the stop 30 of the control disk 28 
coming into contact With the stop 30. 

[0032] The elastic intermediate element 32, Which con 
nects the hub 24 of the gear Wheel 20 to the gear ring 22 of 
the gear Wheel 20, ensures that, When the actuating drive 12 
is turned off, the excess kinetic energy of the actuating drive 
12 and the associated peak torque are absorbed by the drive 
device, Without components of the drive device being dam 
aged or, in an extreme case, even destroyed in the process. 
At the same time, the drive device 10 has a particularly small 
space requirement Which recommends it in particular as the 
drive of a locking device for a door of a motor vehicle. 

[0033] The invention being thus described, it Will be 
obvious that the same may be varied in many Ways. The 
variations are not to be regarded as a departure from the 
spirit and scope of the invention, and all such modi?cations 
as Would be obvious to one skilled in the art are intended to 
be included Within the scope of the folloWing claims. 

I claim: 
1. An apparatus for driving a movable element, compris 

ing; 

an actuating drive; 

a Wheel comprising a gear ring, a hub, and an intermediate 
layer betWeen said gear and hub, said gear ring func 
tionally associated With said drive such that a driving 
force from said drive is mechanically imparted upon 
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said Wheel via said ring, said ring and hub comprising 
a substantially rigid material, and said intermediate 
layer comprising a substantially elastic material; and 

said movable element functionally associated With said 
Wheel such that a portion of said driving force is 
imparted upon said movable element via said Wheel. 

2. The apparatus according to claim 1, Wherein said drive 
directly drives said Wheel. 

3. The apparatus according to claim 1, Wherein said drive 
indirectly drives said Wheel. 

4. The apparatus according to claim 1, further comprising 
a mechanical element positioned functionally betWeen said 
Wheel and said movable element such that said driving force 
is imparted on said movable element via said mechanical 
element. 

5. The apparatus according to claim 2, further comprising 
a mechanical element positioned functionally betWeen said 
Wheel and said movable element such that said driving force 
is imparted on said movable element via said mechanical 
element. 

6. The apparatus according to claim 3, further comprising 
a mechanical element positioned functionally betWeen said 
Wheel and said movable element such that said driving force 
is imparted on said movable element via said mechanical 
element. 

7. The apparatus according to claim 1, Wherein said ring 
and said hub are joined to one another With a material-to 
material bond by said intermediate layer. 

8. The apparatus according to claim 1, Wherein said 
substantially rigid material comprises a plastic and said 
substantially elastic material comprises an elastic plastic. 

9. The apparatus according to claim 4, Wherein said 
mechanical element comprises a control disk, said control 
disk comprising means for effecting a locking and a releas 
ing of said movable element. 

10. The apparatus according to claim 9, Wherein said 
locking and releasing is performed directly by said control 
disk on said movable element. 

11. The apparatus according to claim 9, Wherein said 
locking and releasing is performed indirectly by said control 
disk on said movable element. 
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12. The apparatus according to claim 9, Wherein said 
control disk further comprises a disk gear ring, said disk gear 
ring being functionally associated With said hub such that 
said driving force is imparted from said hub to said control 
disk via said disk gear ring. 

13. The apparatus according to claim 1, Wherein said 
actuating drive is a motor. 

14. The apparatus according to claim 13, Wherein said 
actuating drive further comprises mechanical Worm means 
for mechanically engaging said gear ring. 

15. The apparatus according to claim 1, Wherein said 
movable element is part of a vehicle door lock. 

16. The apparatus according to claim 9, further compris 
ing at least one arm mechanically coupled to said control 
disk and said movable element, said at least one arm 
facilitating imparting of said drive force on said moveable 
element from said control disk. 

17. The apparatus according to claim 16, Wherein said at 
least one arm comprises tWo arms mechanically linked via 

a single rotatable shaft, and said tWo arms are spring biased 
to said control disk. 

18. The apparatus according to claim 17, Wherein said 
control disk comprises a plurality of tracks, and said tWo 
arms further comprise end extensions engaging said tracks. 

19. The apparatus according to claim 18, Wherein tWo of 
said plurality of tracks are located on opposite sides of said 
control disk. 

20. The apparatus according to claim 9, further compris 
ing a ?rst and a second stop element, said ?rst stop element 
located at a circumferential location of said control disk and 
said second stop element located in a path of movement of 
said ?rst stop element so as to engage stop element, Wherein 
When said ?rst stop and second stop elements engage one 
another said control disk is halted in a direction of said path 
of movement. 


